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Abstract Injection drug use is of increasing concern along the US-Mexico border where Tijuana and Ciudad (Cd.) Juarez are located. Methamphetamine has long been manufactured and trafficked through Mexico, with low rates of use within Mexico. With methamphetamine use now considered epidemic in the United States, and with associated individual and community harms such as HIV, STDs, domestic violence and crime, there is concern that rates of methamphetamine in the Northwestern border regions of Mexico may be rising. We conducted a qualitative study to explore the context of injection drug use in Tijuana and Cd. Juarez and included questions about methamphetamine. Guided in-depth interviews were conducted with 10 male and 10 female injection drug users (IDUs) in Tijuana and 15 male and 8 female IDUs in Cd. Juarez (total N = 43). Topics included types of drug used, injection settings, access to sterile needles and environmental influences. Interviews were taped, transcribed verbatim and translated. Content analysis was conducted to identify themes. The median age of injectors in both cities was 30. Methamphetamine was injected, either alone or in combination with other drugs by injectors in both Tijuana (85%) and Cd. Juarez (17%) in the 6 months previous to interview. Several important themes emerged with respect to methamphetamine use in both cities. IDUs in both cities considered methamphetamine to be widely used in Tijuana and infrequently used in Cd. Juarez, while the converse was true for cocaine. In both cities, stimulant (either cocaine or methamphetamine) use was widespread, with 85% in Tijuana and 83% in Cd. Juarez reporting current use of a stimulant, most often used in combination with heroin. Some injectors reported knowledge of local manufacturing and one had direct experience in making methamphetamine; some cross-border use and trafficking was reported. Injectors reported concerns or experience with serious health effects of methamphetamine such as abscesses or tuberculosis. Our study suggests that injected methamphetamine is entrenched in Tijuana and that Cd. Juarez may experience a methamphetamine outbreak in the future. Robust targeted interventions for both injected and non-injected methamphetamine should be a public health priority in both cities.
Introduction
Throughout the United States, a methamphetamine epidemic is occurring with consequent destruction of communities and individual lives. Methamphetamine use has been associated with unsafe sex, including greater numbers of sexual partners, decreased condom use during vaginal and anal intercourse, and sex trade involvement among men who have sex with men [1] , [2] and injecting drug users (IDUs) [3] . Methamphetamine users who inject also accrue additional risks of blood borne infections through multi-person syringe use [4] .
Not surprisingly, there are numerous reports of high prevalence of HIV, viral hepatitis [5] [6] [7] and sexually transmitted infections [8] associated with methamphetamine use. Methamphetamine use has also been associated with heart disease [9] , and the production or exacerbation of psychiatric co-morbidities [10] . One of the characteristic signposts of a methamphetamine epidemic is the heavy social burden to communities, in addition to the individual consequences to the user. Interpersonal violence, with subsequent injuries to self, partners, and others is associated with heavy methamphetamine use [11] [12] [13] [14] and there are other community social effects such as the event of drug-exposed children [15] and stress to systems of medical care and law enforcement [16] [17] [18] . Although there is a growing body of literature on methamphetamine use and associated health and social problems in the United States, little is known about the context of methamphetamine use in Mexico, although established trafficking and manufacturing activities in Mexico are estimated to account for 85% of methamphetamine entering in the United States [19] .
Our study focuses on two important border cities, Tijuana and Ciudad Juarez, Mexico. Tijuana, Mexico is adjacent to San Diego, California and home to an estimated population of 1.27 million people [20] . This city is one of the busiest ports of entry in the world, with more than 40,000 vehicles and 25,000 pedestrians crossing the border each day [21] . Ciudad Juarez, home to an estimated 1.19 million people, [22] is situated at the approximate midpoint of the 2,000 mile long border between Mexico and the United States and is part of a metroplex with El Paso, Texas and Las Cruces, New Mexico.
There are tremendous economic inequities along the 2,000-mile border between the US and Mexico, which is the most extensive land frontier separating a developed and developing country. The gap in median incomes between inhabitants of Mexico and the United States is reportedly the largest between any two contiguous countries [23] . In 2005, the per capita Gross Domestic Product (GDP) in the United States was estimated at $41,800, while the GDP for Mexico was $10,000 [24] . Economic conditions at the border are complex, especially with recent development of industry. Industrial growth has led to increased employment but has also attracted large numbers of internal migrants from poorer parts of Mexico, who settle in outlying neighborhoods that lack basic services. The northern border region of Mexico is one of the wealthier regions of Mexico with large disparities between the rich and the poor. These complexities contribute to the social, economic and community context of drug use.
Methamphetamine Production in Mexico
As in the United States, the manufacturing and trafficking of stimulants has a comparatively long history in Mexico. In 1974, the US Drug Enforcement Administration (DEA) estimated that Mexican laboratories were responsible for distributing approximately 30,000 kg (or 3 billion tablets) of illegal amphetamines to the US, with primary laboratories and warehouses located in Tijuana [25] .
Production previous to the 1990's consisted of small laboratories and diverted pharmaceutical supplies. Concomitant with emerging patterns of methamphetamine use in the United States, methamphetamine production became a well-entrenched phenomenon in Mexico. In the early 1990's, methamphetamine became recognized as a serious problem in the United States and as US enforcement efforts intensified, Mexican drug cartels began producing high quality methamphetamine for distribution in the United States [26] .
The passage of the 1995 precursor law in the US severely regulated supplies needed to produce methamphetamine, and illicit labs in the United States switched production to the Birch reduction method which required precursors such as ephedrine, pseudoephedrine, red phosphorous and others. Mexican drug cartels began large-scale trading in methamphetamine precursors. In 1995, newspaper accounts documented large seizures of precursors; five tons of ephedrine in one case, 700 pounds in another, intended for use across the border [27] .
The Organization of American States InterAmerican Commission for Drug Abuse Control reports that seizures of methamphetamine precursors have increased steadily in Mexico since the late 1990's. They document an almost ten-fold increase in pseudoephedrine seizures between 1999 (348 kg) and 2003 (3,381 kg) [28] . International connections with groups in Canada, Asia and Europe were established by the cartels during the late 1990's, and tons of precursors, destined for either local production or trafficking to the United States began to flow into Mexico.
Between December 2001 and December 2003, an estimated 422 million dosage units of pseudoephedrine tablets were shipped from Hong Kong to Mexico, which, if converted to methamphetamine, would have yielded 19 tons of the drug [29] . Imports of pseudoephedrine to Mexico have reportedly continued to increase to 224 tons in 2004 [30] .
Even with the new trade in precursors, cartels did not discontinue primary production of methamphetamine; in 1998, there were 96 kg of methamphetamine seized in Mexico; in 2001, 400 kg; and in 2003, 741 kg seized, representing an eight-fold increase over just 5 years [31] . The product coming from Mexican laboratories is high quality. In 2003, the DEA's Special Testing and Research Laboratory showed that the national average purity of methamphetamine in the US was 48%, but methamphetamine of Mexican origin had an average purity level over 80% [32] .While the establishment of Mexican ''superlabs'', defined as clandestine laboratories capable of producing 10 pounds or more of methamphetamine per production cycle, have been noted for at least a decade, recent reports by the US National Drug Intelligence Center suggest that with increased precursor control and consequent declines in local production in the United States, there may be increasing numbers of ''superlabs'' in Mexico at the border in order to supply US demand [33] .
Drug enforcement agencies in Mexico have only recently started to focus on methamphetamine, and thus seizures of clandestine laboratories and their product are comparatively low [19] . With primary production in the border states and major drug trafficking routes established through Cd. Juarez and Tijuana, these border communities are at high risk for a methamphetamine outbreak.
Epidemiology of Methamphetamine Use at the Border
By 1986, a national survey of junior and senior high school students reported that 3.4% Mexican students reported lifetime use of stimulants [34] . In 1988, The Ministry of Health of Mexico conducted a household survey, the National Survey of the Addictions, in urban areas in Mexico. In the stratified random sample of 12,557 individuals, population estimates of lifetime drug use for males were low (7%) but Mexico's Northwestern Region had the highest lifetime drug use reported in the country, about twice the national average (15%) [35] .
In conjunction with the development of methamphetamine laboratories in northern Mexico, precursor trafficking, and diversion of pharmaceutical products, early reports of methamphetamine use began to emerge in Mexico. In the SISVEA database, a national epidemiologic surveillance database in Mexico, methamphetamines emergency room ''mentions'' began rising in 1994, primarily in cities in the Northwest. By 1998, half of the cities included in the SISVEA database reported methamphetamine use [36] .
The emerging local outbreak of methamphetamine use matured sufficiently by the late 90's to send more methamphetamine users to drug treatment programs. In 2002, in the Mexican-US border city of Tijuana, 44% of drug users cited methamphetamine as the most common reason for seeking treatment at drug abuse treatment centers, an increase from 30% in 2000 [37] . Other drug abuse treatment clinics in cities near the northwestern border area including Ensenada and Mexicali in the state of Baja California also cited methamphetamine as the most common problem for those seeking drug treatment [38] .
Methamphetamine use became a problem among city employees in both Tijuana and Cd. Juarez by 2001, according to newspaper accounts. Frontera Norte Sur reported in September 2001 that 403 surprise drug tests were given to city employees in Rosarito, a town near Tijuana. Nineteen of the 27 people testing positive for drugs used methamphetamine (70%) and half testing positive for methamphetamine were police officers [39] . The following month (October 2001), a similar surprise test was conducted of all city police officers in Cd. Juarez. Of the 1,500 agents tested, 77 (5%) were positive for drugs, 45% of whom tested positive for methamphetamine [40] .
Methamphetamine appears to be primarily used through non-injectable means in Mexico [41] yet there is widespread use of injection drugs in both Tijuana and Cd. Juarez. When methamphetamine is injected both the social and health consequences of the drug are amplified, and communities in which injected methamphetamine takes hold are often devastated by the results. Tijuana has one of the fastest growing IDU populations in Mexico [42] . In 2004, it was estimated that there were approximately 6,000 persons injecting in more than 200 shooting galleries in Tijuana, but the estimated number of IDUs is likely to be as high as 10,000 [43] . Cd. Juarez is ranked second only to Tijuana in the number of illicit drug users and is estimated to have twice the national average [44] . A mathematical model using capture-recapture methods conducted in 2001 estimated that there were approximately 6,000 IDUs including 3,000-3,500 ''heavy'' heroin users (defined as having used heroin 2-3 times a day in the previous 6 months) and as many as 186 shooting galleries in Cd. Juarez [45] .
Despite the high prevalence of drug use in the northern border cities, there is a paucity of data about the extent of drug treatment programs in Tijuana and Cd. Juarez. In 2002, Bucardo et al. reported that in Tijuana, there were close to 20 residential treatment programs with an estimated capacity of treating 3,500 people per year. The estimated coverage of these primarily abstinence-based programs is believed to be less than 20% of the drug using population [46] . High prices for treatment programs, a highly mobile population and other barriers may prevent drug users from seeking treatment. To the best of our knowledge, there are no treatment programs specializing in the treatment of methamphetamine users in Mexico.
By 2004, methamphetamine use had gained ground in both Tijuana and Cd. Juarez, and in Tijuana had diffused to key populations. An ongoing study of female sex workers in Tijuana suggests that methamphetamine use is widespread among this population, with 35% reporting methamphetamine use in the last month. In contrast, in Cd. Juarez, as with police agents, methamphetamine use among female sex workers is less common, with only 6% of Cd. Juarez female sex workers reporting methamphetamine use [41] . In a study of IDUs in drug treatment centers in Tijuana, most were poly-drug users with 96% having used heroin, 80% cocaine, 57% speed, 50% crack, and 34% methamphetamine [47] .
The geographic pattern of high drug use at its northern border has long been noted in Mexico [48] . Given the social and ecologic context of vulnerabilities to drug use and associated disease transmission and the absence of data on drug use in border cities, we conducted a qualitative study to describe the context of injection drug use and HIV-related injection risks and resiliencies among IDUs in Tijuana and Cd. Juarez.
In this paper we focus on describing the use of injected methamphetamine in these two Mexican border cities by exploring the individual characteristics of use such as slang names and methods of use, alone or in combination with other drugs, health risks and risk behaviors, and contrasts in reported patterns of use between the two cities.
Methods

Sample
Between April and August 2004, 4-person teams of Mexican interviewers conducted guided in-depth interviews with injection drug users in Tijuana and Cd. Juarez, cities on the northern border of Mexico. In Tijuana, 20 IDUs (10 males, 10 females) residing in Tijuana who injected at least once within the prior month were interviewed, and in Cd. Juarez, 23 IDUs (15 males, 8 females) who met the same inclusion criteria were interviewed for a total of 43 IDUs in the sample. As this was an exploratory study, we recruited a highly diverse sample in order to understand the variations in experiences among different types of injectors. For example, while most of the injectors in Tijuana and Cd. Juarez are male [49] , we made special efforts to recruit roughly equal numbers of men and women, and to recruit those who injected methamphetamine and other drugs, using targeted sampling methods [50] to ensure diversity and variability of experience in the samples.
Interviewers in both cities contacted potential participants and informally screened for eligibility in street locations known for drug use, in shooting galleries and in drug treatment programs. After providing written informed consent, a brief, structured screening form consisting of 20 questions was administered by the interviewer to collect sociodemographic information such as age, employment status, and primary drug used. To optimize rapport, interviewers were matched to respondents based on gender. Interviews were conducted in private locations based on availability and client preference (e.g. drug treatment programs, outreach offices and participant's homes).
Following administration of the structured screening form, the interviewer then engaged the participant in an open-ended interview. Guided by a topic guide, the interview was open-ended and conversational. As this was an exploratory study, all participants were asked questions from each domain of the topic guide. The topic guide had several domains, covering questions about names and types of drugs used, street and drug scenes in the city, injection settings and venues, perceived barriers related to acquiring sterile injection equipment, environmental influences affecting drug use, price and purity (e.g., police, border security), and experiences in the United States. Interviews were taped, transcribed verbatim and translated from Spanish into English. Using atlas.ti, a qualitative analysis software package [51] , thematic content analysis was conducted to identify methamphetamine and risk related themes. Transcripts were coded first with open codes identifying primary themes and then with axial codes as relationships between codes emerged.
Results
The median age of IDUs in both Tijuana and Cd. Juarez was 30 years, with participants ranging in age from 18-50 years (see Table 1 ). Efforts to recruit women for the sample were successful; fifty percent of the Tijuana sample and thirty five percent of the Cd. Juarez sample were female. All participants interviewed were residents of their city, and roughly two-thirds of each sample had been born in their city of residence. Three US nationals were interviewed (two in Tijuana and one in Cd. Juarez) but were long-time residents of their cities. About a third of the sample was employed; the rest had other strategies for making money. Despite their low employment, participants' living situations were somewhat stable; about half had lived or slept in their own house or flat in the previous 6 months and most (60%) and some (43%) of the participants in Tijuana and Cd. Juarez, respectively, reported that they were married or in a civil union. Sixty percent of those in Tijuana and 48 percent of those in Cd. Juarez reported having been in jail or prison in the past 6 months. Nearly half (45%) of participants in Tijuana and 22% from Cd. Juarez reported being in a drug treatment center in the prior 6 months.
In Table 2 , drug use patterns are described. The median age at first injection was about the same in both Tijuana (18 years of age) and Cd. Juarez (19 years of age) with the youngest ages reported for first injections as 13 (Tijuana) and 10 years of age (Cd. Juarez). Methamphetamine use appeared well established among IDUs in Tijuana, with 60% reporting injecting methamphetamine in combination with heroin, and 75% reporting injecting methamphetamine by itself in the previous 6 months. In sharp contrast, only 17% of participants from Cd. Juarez reported injecting methamphetamine by itself and none reported injecting methamphetamine in combination with heroin. Injectors in Cd. Juarez did report stimulant use -they injected cocaine in combination with heroin (83%) and alone (61%). In both cities, heroin was cited as the most frequently injected drug, with stimulant combinations following; in Cd. Juarez (heroin and cocaine combination -83%) and in Tijuana (heroin and methamphetamine combination -25%) was most commonly reported. Overall, the majority of participants were daily injectors and most had injected on the day of the interview. Married/civil union 60 43
In last 6 months, lived or slept in any of the following places Own house/flat 55 48
The house/flat of parent/relative/partner or friend 40 22 Work place/rented room 25 13 Car, bus, truck or other vehicle 45 35 Abandoned building 45 35 Jail, prison or detention center 60 48
Drug treatment center 45 22 On the streets 40 22
1 Two US nationals were interviewed in Tijuana; one had lived in Tijuana for 9 years and the other for 10 years. One US national was interviewed in Cd. Juarez and had lived in Cd. Juarez for 15 years Narrative Results
Names for Methamphetamine Use and Users
The diversity of slang names for methamphetamine, drug use and users in Tijuana as compared to Cd. Juarez suggests that methamphetamine is much more established in Tijuana. In Tijuana, slang names used by study participants included: chin, chun, cristal, hielo (ice), crico, fatache, speed, ''peanut butter'' and ''go faster''. As in the United States, the term ''speedball'' (espibulazo) was commonly used to refer to a combination of heroin and cocaine, but two participants from Tijuana reported that the term was also used to refer to the combination of methamphetamine and heroin, one distinguishing it as containing methamphetamine by calling it a ''Mexican speedball''. Another man from Tijuana described the combination of heroin and methamphetamine as coctel de la muerte (the cocktail of death). In Cd. Juarez, where methamphetamine appeared to be less frequently used, crystal was the most commonly reported name. Other names reported in Cd. Juarez included piedra (stone), which is primarily used to indicate crack cocaine, as well as a form of solid heroin and may indicate some confusion about drug names.
Slang names were also applied to users, although in both cities, slang names for crystal users were rare, suggesting a relatively new pattern of methamphetamine use. One woman reported that methamphetamine users had no name saying: One IDU in Tijuana referred to the term 'foquemon' as the name for someone who smokes methamphetamine from a converted light bulb (foco).
There were several different formulations of methamphetamine available in both Tijuana and Cd. Juarez. One, powdered methamphetamine, is both injected and inhaled and referred to as 'crystal' and the other is the base form, known as 'ice', which is smoked. One woman, when queried on the different types of crystal available, carefully distinguished between the effects of ice and crystal, saying rocks, they say that one's better but I don't like it anymore, the way I feel with crystal, it makes me feel panicked, very panicked, very paranoid, and the crico, crico that doesn't have all that ice.... like crystal, that doesn't make me panic, like hearing voices, or things like that, I stay awake 4 or 5 days of the week, no, that's bad.'' (Female, age 43, Tijuana)
Another man from Tijuana also distinguished ice from crystal as a difference in how it is used, whether it is injected or smoked. He said, ''Because according to them it's [ice] more pure, so they give you less ... those of us that put in crystal, we don't use ice, the ice [if] you inject and it doesn't have the same reaction as the crystal, the ice is used more for smoking, they sell it to people who smoke crystal ...'' (Male, age 44, Tijuana)
He later illustrated this point with a hypothetical dialogue, saying ''A person that smokes comes to a place where they sell and they ask ''do you have crystal?'' ''Yes.'' ''But what is it? Ice or crystal?'' ''No, no, it's crystal.'' ''Oh, in that case I don't want any, I want ice.'' ''Oh, Ok'' ... but those of us that inject, we go and look for crystal that isn't ice, because with ice you don't feel the peculiar ''rush'' that doesn't feel like ice, just with the crystal, or it's the same ...'' Later, the same respondent went on to differentiate between those who injected crystal and those who primarily smoke it, saying, ''Because there are two groups, the ones that smoke crystal don't tend to join us, the ones that inject crystal, it's a different kind of feeling, it's a different class, they feel a different euphoria, they feel another, I don't know but they don't join us . ... we don't click.''
Methamphetamine in Combination with Other Drugs
As in the United States, most people who use methamphetamine use it in combination with other drugs, leading to confusion when talking about ''methamphetamine'' users and the implication that most are using methamphetamine by itself. In both Tijuana and Cd. Juarez, almost all IDUs who reported injecting methamphetamine injected it in combination with heroin. Heroin may be reported as the drug of choice, but is commonly used with methamphetamine. People reported combination use of heroin and methamphetamine as common. One respondent reported, ''it is cheaper, heroin with crystal''. (Male, age 20, Tijuana)
Health Effects of Using Methamphetamine
There were few health effects reported by IDUs that were specific to the use of methamphetamine. One woman reported her opinion that one potential health effect of using methamphetamine was air-borne transmission of tuberculosis via the ''foco'', the modified light bulb used for smoking crystal, saying ''I've also heard that hepatitis, that tuberculosis, also with the crystal, when you smoke from a bulb, it can be caught easily. There's air, air inside the bulb, not yours and then they pass it from person to person and inhale, then it's easy to transmit diseases''. (Female, age 22, Tijuana)
The hazards of injecting methamphetamine were described in Tijuana, whether or not the respondents injected methamphetamine themselves. One participant described the dangers of injecting methamphetamine and the formation of cuerazos (abscesses) as a result of injecting crystal.
Abscesses were not the only health risks reported. Another respondent vividly described the cardiac risks of combining crystal and heroin: ''... your mind gets high, your heart starts racing and all of a sudden you feel the heroin and everything is backwards your heartbeat slows, it starts beating slowly and that's why sometimes the brain just blows and the heart blows and that's when the forensic physician says it's a cardiac arrest or overdose right, because of the ''cocktail of death'' ... ''(Male, age 30, Tijuana)
Another participant provided a street-level description of lung damage from smoking crystal saying ''...it turns your blood into water, it fills the lungs with water, any three steps it affects your respiration, it means you cannot breathe because they are full of water... that it turns in oxygen in the blood it's the water, but the crystal is doing it, what is doing the damage''. (Male, age 37, Tijuana)
Methamphetamine Manufacturing
While many understood the methamphetamine manufacturing processes sufficiently to describe, several were able to detail methamphetamine manufacture in sufficient detail to identify the method of manufacture. In another manufacturing indicator, respondents reported the different colors of methamphetamine are available in Tijuana and Cd. Juarez. One reported that there were many colors saying ''Pink, fluorescent green, white, beige, like that, many colors except black'' and attributed different characteristics to each color, saying ''Well, each different color hits you different, stronger so you feel it hitting you faster and some don't hit you at all.''(Female, age 18, Tijuana) While a few participants were able to describe manufacturing, some reported direct experience with the production of methamphetamine. One participant in Tijuana described, in graphic detail, an accident he witnessed during the manufacturing process that resulted in serious burns to someone's face. In Tijuana and Cd. Juarez, crossing the border and using or buying methamphetamine or experiences in the United States with incidental or one-time use of methamphetamine were reported. Two drug users in Cd. Juarez reported that the primary source for methamphetamine was across the border in El Paso. One said, ''my friend, the one I saw smoking it, supposedly he bought it in El Paso, because here, its almost not... they say that they sell here, but, you can't find it here in Juarez, but in El Paso they sell enough, he bought it in El Paso.''(Male, age 23, Cd. Juarez) Another said, ''Well, here, you don't... where you can get it is in the United States is where you can get it. She later gave a specific neighborhood in El Paso where Mexicans could buy crystal. Friends who bring methamphetamine over the border into Mexico are another source of methamphetamine in Cd. Juarez. One woman recalled, ''No, I have never bought it, like, I have been given, some friends that come from El Paso sometimes bring it and that is when they have given me, so that is when I have used it, I have done it very few times, I don't like it, because my thing is the heroin....'' (Female, age 24, Cd. Juarez)
Discussion
Despite Mexico's long involvement with methamphetamine manufacture and trafficking, our study suggests that methamphetamine use in Cd. Juarez and Tijuana appears to have remained fairly low until recently. Other studies have shown that diffusion of drug use, injection and HIV occurs along drug trafficking routes as has been shown in South America and Brazil [52, 43] . The evidence uncovered in our study suggest both that Tijuana has an established methamphetamine outbreak and Cd. Juarez may be on the edge of one with the concomitant consequences already experienced in the United States.
Evidence in the interviews suggests local production of methamphetamine and the presence of diverted methamphetamine, but with contrasting patterns of use. This pattern may be geographical, with lower prevalence in the east. Our observation of a west-east gradient-with methamphetamine use being more prevalent in Tijuana than Cd. Juarez-mirrors that observed in the United States and is consistent with drug treatment admission patterns reported in both countries [53] .
The appearance of colored methamphetamine suggests that local and small-scale manufacturing by inexperienced chemists may be occurring in addition to the commerciallevel methamphetamine manufacturing efforts. Participants reported several different colors of methamphetamine available and attributed different ''strength'' of the drug to color variations.
Coloring of methamphetamine with sidewalk chalk has been noted [54] , but it is also possible that rather than being manufactured purposively in different strengths, different colors may reflect impurities, errors, or precursor residue from the manufacturing process [54] . For example, pink methamphetamine may be a signal of an incomplete Birch reduction using red phosphorus or the result of using cold medication with red coating as a precursor [54] . The unknown quality of methamphetamine, the possible use of sidewalk chalk as a coloring agent and the presence of contaminates in the drug available in Tijuana may lead to associated health problems, although this is an understudied area.
Participants in Tijuana reported high prevalence of methamphetamine injection, either alone or in combination with other drugs and a relatively low use of injected cocaine either alone or in combination with other drugs. In contrast, participants in Cd. Juarez reported the reverse; high prevalence of injected cocaine and low methamphetamine. Both cocaine and methamphetamine are powerful stimulants, and taken together, participants in both Cd. Juarez (83%) and Tijuana (85%) reported high levels of stimulant injection in the 6 months previous to interview. Participants in Cd. Juarez, having acquired the practice of injecting stimulants, are thus likely vulnerable to the substitution of a cheaper stimulant, namely methamphetamine.
In addition to the proximal vulnerability of an established stimulant injection pattern, close examination of emerging methamphetamine epidemics reveals other elements of what we call an ''equation of risk'' that renders communities more vulnerable to an outbreak. Elements of this social equation of risk might include (1) social dislocation through war, poverty, economic disparities, natural disaster, or internal or external migration; (2) a ready supply of methamphetamine through proximity to local manufacture or established drug trafficking routes (3) established stimulant use patterns and (4) an established base of drug users. Each element of this hypothesized equation of risk is satisfied in Tijuana, and could yet occur in Cd. Juarez.
Experience in the United States has shown methamphetamine outbreaks to have a strongly local character, and the focused nature of methamphetamine use is also suggested in Tijuana and Cd. Juarez. The implications are that Tijuana and Cd. Juarez are in different stages of an outbreak, with Tijuana having a long established pattern and Cd. Juarez vulnerable to an outbreak. Thus, in Tijuana, a public health intervention targeted to methamphetamine would be most effective through a combination of increasing drug treatment opportunities for users and a robust harm reduction program to prevent secondary infections with HIV and other blood-borne diseases, while in Cd. Juarez, in addition to strengthening existing harm reduction activities, primary prevention activities will be useful.
Methamphetamine injectors, like all injectors, are at increased risk of HIV and other infections. Difficulties in obtaining new and sterile syringes are an ongoing problem, even in Mexico. Although syringes are available in pharmacies without prescription, a previous report from our group reported that many pharmacists refuse to sell syringes to IDUs or charge higher prices [55] . One strategy of interrupting disease transmission is the provision of sterile syringes through harm reduction programs, but to our knowledge, the only formal needle exchange program in Mexico is in Cd. Juarez [56] . In both cities, awareness of needle exchange programs was low [55] .
This study has several important limitations. This analysis used cross-sectional street-recruited targeted samples from two cities in Mexico. The results cannot be used to attribute causality, or to estimate prevalence of methamphetamine use in either of the two cities. As we only recruited and interviewed IDUs in a population where smoking methamphetamine is the norm, we may have underrepresented patterns of methamphetamine use. Indeed, recent reports note that route of administration in Mexico parallels the US pattern, namely, a dramatic increase in smoking methamphetamine in the last decade. Maxwell et al. reports that the percentage of methamphetamine using drug treatment clients who reported smoking increased from 45% in 1997 to 71% in 2003 and the proportion of drug treatment clients injecting remained relatively stable, at 2-3% over the same period in selected Mexican cities [53] . Finally, we used targeted sampling to ensure diversity in the sample for this exploratory study, thus, results are not generalizable to any population, yet offer useful insight into the social world of methamphetamine users in two cities located at the US-Mexico border.
Methamphetamine users are at especially high risk for HIV and STDs, both due to the pharmacological action of the drug, potential multiperson use of syringes if the drug is injected, and the high-risk sexual behaviors associated with methamphetamine use. The border is especially risky as Mexican border cities have some of the highest rates of HIV/STD cases in the country [57] . Our study suggests that in both Tijuana and Cd. Juarez, the elements of the ''equation of risk'' for a major methamphetamine outbreak are in place and robust targeted interventions for users of both injected and non-injected methamphetamine should be a public health priority.
